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(54) METHOD OF WASHING GLASSWARE AND CLEANING 
SOLUTION AND ADDITIVE COMPOSITION 
USEFUL THEREIN 

(71) We, BASF WYANDOTTE CORPORATION, a corporation 
organized under the laws of the State of Michigan, United States of America, of 
1609 Biddle Avenue, Wyandotte, State of Michigan, United States of America, do 
hereby declare the invention, for which we pray that a patent may be granted to us, 

5 and the method by which it is to be performed, to be particularly described in and 5 
by the following statement: — 

The present invention broadly relates to the washing of glassware in aqueous 
strongly alkaline solutions. In one of its more specific variants, the invention is 
concerned with a method of washing soiled hot end coated glassware in an 

10 inhibited aqueous caustic soda cleaning solution whereby the resulting cleaned io 
glassware may be recycled. The invention ftirther relates to a novel aqueous 
caustic alkali cleaning solution and an additive composition which is especially 
useful in preparing and maintaining the same. 

A variety of foods and beverages such as milk, soft drinks and beer are 

15 packaged in returnable glass bottles which are refilled and recycled a number of 15 
times during their normal life. When returnable bottles are emptied by the 




20 The most suitable washing solutions in use at the present time are highly alkaline 20 
aqueous solutions of alkali metal hydroxide. Sodium hydroxide is usually lower in 
cost and is preferred. Other ingredients which may be present include alkali metal 
carbonates, orthophosphates, pyrophosphates, polyphosphates, silicates, and 
borates, and various surface active agents. 

25 The surface of glassware which is washed repeatedly in the above described 25 

solutions is subject to alkali attack. This is especially pronounced in instances 
where returnable bottles are washed in a mechanical soaker-washer machine and 
contacted therein with a heated washing solution over a number of cycles. As a 
result, the defaced glass surfaces take on a scratched, etched or worn appearance 

30 which is often initiated by mechanical abrasion and then accentuated by alkali 30 
attack. The term "scuffing" is commonly used to describe the pitting, knicking, 
scratching, wear and general defacement of the surfaces of glassware containers 
through the combined forces of mechanical abrasion, chemical corrosion and 
weathering. 

35 Glass derives its strength from an unblemished surface and any flaws therein 35 

decrease the strength to only a fraction of the original value. Scuffing reduces the 
strength of glass bottles and renders them more liable to breakage during handling 
and in the case of carbonated beverages, explosion following filling and crowning. 
As a result, a number of efforts have been made heretofore to reduce scuffing to a 

40 minimum. " 40 

One of the most successful methods of reducing scuffing is by hot end coating 
the glassware with a substantially colorless and transparent thin protective coating 
including at least one organic coating material which is applied to the glass surface 
while hot. In accordance with one variant of the hot end coating method, the 

45 surface of the glassware is spray d with a dilute solution or aqueous emulsion of 45 
the organic coating mat rial such as polyethylene and/or an alkali metal salt of a 
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fatty acid at an levatedt mperaturc which is below the annealing temperature to 
thereby deposit a tightly adh rent abrasion resistant organic film. In accordance 
with one preferred variant, the glass surface is provided with a thin transparent, 
substantially colorless dual protective coating which has outstanding abrasion 
s resistant properties. The coating immediately adjacent the glass surface is a layer 5 
of a metal oxide and the second layer is an organic coating material which is 
applied thereover and bonded thereto. In one of the most preferred variants, a first 
layer of tin, zirconium or titanium oxide is pyrolyzed onto the hot glass surface, 
and a dilute aqueous emulsion of polyethylene or amixture of polyethylene and an. 
10 alkali metal salt of a fatty acid is applied over the first layer and bonded thereto 10 
while the glass surface is still hot. • . -«s#s-ii« 

Hot end coated glassware is much stronger and abrasion resistant initially 
than uncoated glassware. However, hot end coated glassware does have one 
severe deficiency in that when it is cleaned repeatedly in conventional soaker- 
washers using liighly alkaline cleaning solutions, there is a very objectionable 15 
1 discoloration and a marked loss of lubricity. Apparently at least the outer organic 
protective coating layer is altered and/or either partially or completely removed by 
the repeated washings and the washing solution is then free to attack the inner 
metal oxide layer when present The discoloration is unsightly and not acceptable 
to the bottling industry from the esthetic standpoint. The loss of lubricity renders 20 
20 the glass surface subject to scuffing as was true of the uncoated glass surfaces ot 
the prior art. A suitable method of effectively overcoming the foregoing deficiency 
of hot end coated glassware was not available prior to the present invention in 
spite of the great need therefore. m m m . 

25 According to the present invention there is provided a liquid additive n 

composition for an aqueous caustic alkali cleaning solution comprising a 
homogeneous aqueous solution containing dissolved therein, on a weight basts, 
from 2.5% to 35% of caustic alkali, from 0.5% to 7% of at least one MmoUUii 
zinc-containing compound, calculated as zinc oxide, from 0.2% to 2.7% of at least 
one synthetic organic phosphate ester anionic surfactant having hydrotrqphic 30 
properties, from 0.06% to 0,8% of at least one synthetic alkoxylated nonionic 
surfactant, and from 1% to 14% of at least one hard water conditioning 

SCqU The r tnvention also provides an aqueous caustic alkali cleaning solution 
containing an amount of additive composition according to the : mvention to 
provide the zinc-containing compound in a concentration of from 0.01 to 0.3,^ oy 
weight, calculated as zinc oxide. ..... , , i 

The invention further provides a method of washing hot end coated gtasware 
having a substantially colorless, and transparent thin protective coating thereon 
including at least one organic coating material applied to the glassware while hot 
comprising washing the said hot end coated glassware in an aqueous caustic 
cleaning solution according to the invention. 

The method of the invention preserves the desirable protective properties and 
appearance of the coating. As a result, the unsightly discoloration and loss of 
45 lubricity characteristic of repeated washings of hot end coated glassware is 
strongly alkaline aqueous solutions is prevented. The coating remains colorless 
and transparent without a serious loss of lubricity, and the glassware retains its 
initial high strength and pleasing appearance. The soluble zinc-bearing substance 
dissolved in the cleaning solution inhibits the delterious effects ot the washing 
50 solution on the outer organic coating, and ultimately upon the inner metal oxide 50 
coating when present. r 

An references made hereinafter to quantities or percentages of the 
ingredients used in preparing the additive composition or the washing solution are 
by weight unless otherwise indicated. , . 

The washing solution generally contains from 0.3% to 6% of caustic alkali, and 
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cuastic alkali due to its lower cost. It is to be understood that other alkalnnetal 
60 hydroxides such as potassium hydroxide may be present when desired instead of or 60 

in addition to caustic soda. 

The washing solution contains an inhibitor which markedly reduces the rateat 

which the caustic alkali attacks the protective coating on the glassware. The 

inhibitor is a wat r-s luble zinc-containing compound which is dissolved in th 
65 washing solution in an amount to provid from 0.01% to 0.3%, calculated as zmc 65 
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O^edSSa Sc nS o!dde an0 COmP ° Und m » ^ " nt of approximately 
The specific zinc-bearing substance to be added to the washine solution and/ 
or £ss<rfved .in a stron^y alkaline aqueous medium and tnen^SneSo is S 

TnL & Ce pr0Vl t e i the substance fa Ca P able of being solubili^dTa ^late 
The zinc-bearing substance may be metallic zinc or a suitable zmc^ontftininB 

*XS d ' fi ».« 8 «!P fc 21110 chloride, zinc sulfate, m 

zinc oxide, sodium zmcate or potassium zincate. Mixtures of two or more of the 

the form of a finehr divided powder which dissolves rapidly The zmc-beK 

medium and dissolved there n. Room temperature is often sWactorvm the 
ESE2? ° r 5 bse {? Ce of agitation out the dissolution proceeds at a fSratf wkh 
agitation and when using an elevated temperature such as 50-100™ The 

r2h!S ,5 until substance is involution. 

Regardless of the initial source, the zinc is present as the alkali metal zincate 

w^m?so!utiZ. cate * upon di8SO,ution and admixin * in JrSSSffSSt 

in tJ^S!? ° f i ri 2 c source t0 . oe , add . ed 8,1(1 amount of the zinc compound 
m the washing solution are calculated on a weight basis as zinc oxide as 

SSSffSS^ lDitial metaUiC ° r2inC impound or Ae^S&zed 

hmuStlS^^f ? a . te / ^ is . used ™ Preparing the washingsolution is not of 
importance provided deleterious impurities are not present. For example the 
water may be tap water from a municipal water supply, dteWti iSSS onized 
water, and the like. The water is present in the quantity neces^ to proWdelhe 
aforementioned concentrations of ingredients in the wUing sSffi 
oaJSJfSSMSJ*' P 0 ? 6 . men ^° ned ingredients, the wishing solution also 
™ Wrtam types o/ 8 ™ 01 ". 0 surfactant, nonionic surfactantand sequestering 

^/^a^TJ^^^^^^ in an amount generaUyfron! 
U.U02% to 0.05% and preferably from 0.01% to 0.03%. The nonionic surfactant i» 
ra& m T? amount 8 e .«rally from O.OOlfto 0.03%,'and pSwv from 0005% 
0 °2V £ ^tlTw StC i mg «SS.)'-P I ?«29 m M "W* generally from 0X»8% to 
whni' ft P ^w ly from a03 % t0 . ai %- The 0C8t results are usually obtained 
when the washing solution contains approximately 0013°/ nf tK«. 
surfactant, 0.007% of the nonionic surfactanf aX® of VheYSquLerin. "agent' 
The anionic surfactant comprises at least one synthetic organic phoslhate 
n n nL&, hydr0tro P hic Foperties. A large numbed of such Sc 
t fth? art e « erani ° mc slants are known and may be selected b> ^one sffid 
in this art for use m the present invention. The phosphate esters of various 
° rganiC COm ^ Unds ma y be used. The alMphenol polydycolTther 
phosphates are very satisfactory and may be used advantageously the I Dresenflv 

described n United States Patent No. 3.235.627. A product marketed 
commercially by Rohm and Haas under the trade-mark "Triton fH _oo* S£s 
exceptionally good results. In its commercial form, Triton H-66 is the ootaXm 
■^If* a % , P hMO i Polyglycol ether phosphate which Slold lH&St 
aqueous soluhon, and which is further characterized by a viscosity of 120 centi! 
poises at 25 C. a specific gravity of 1.26, a pH of 8-1& m 5% aSous solution 

poSSm Iff&SS s£ actants bc U8ed BOd especially the "*™ 

phos sjtt-ass- * * e 

R — 0(A)^ — H 

nJ 1 ™^ k ^.alcohohc residue or alkyl group having from 10 to 18 carbon atoms 
ZaS^SSSA^L ?lther Wtuytene groups or a mixture of oxyethylene 
8 y u 5' m ?n ethylene oxide to propylene oxide weight ratio of 
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oxyalkylene chain lengths. Thus, the values ^^J^JStS^SI^ 
Typical of these nbnionic surfactants are those disclosed and claimed in U.&. fats. 
Nos. 3,340,309; 3.504,041; and Canadian Pat No. 770,644. MO ,. rin( , „ 

The phosphate ester anionic surfactant may be prepared by reacting a 
nonionic rarfartant with polyphosphoric acid. OernaUy, the polyphosphonc acid 
is used in excess over stoichiometric requirements. The phosphate rater obtained 
by this reaction is, rather, a mixture of mono- and diesters corresponding to the 
formulae: 

. n 

R 1 -OCA 1 ) n -P-OH 



and 



10 



15 



20 



35 



40 



10 



15 



0t l ^OCA l ) a -],-P-OH 

n/h*re R A. and n have the meanings ascribed to R, A and n, above, and wherein 
where R„ a, ana n ■"^^Srr^SRo/ b weij A t 0 f mon0 ester and from 40 to 0% 
the mixture comprises from ou to iuu/ 0 oy w y u ' . th t ta1 wc joht of 

by weight of diestef and A, constitutes from about 30 to 80% of the total weignt oi 

the "ter. surfact aiits to be used are low foaming synthetic alkoxylated 

The uoniomc 0 f dkoxylated nonionic synthetic detergents 

WK^^iJS^ASS'^ polyoxya%lene adducts of 

hSSb dJ^SiifSS » cfiiffi characteristics of the base employed and* 
Se^uTappStothose of ordmaryskmm the art relating to ftesyn^ 
alkvtene surfactant condensates. In general, the amount of ethylene oxide u less 
^ of th^weiaht of the hydrophobic base for low foaming products. 

25 n ^P, tn nrenkfe nonionic surface active agents include mono- and polyaucyi 

30 SSS^^ - 
the FuSe^suitable nonionic surface active agents are tiie poly oxyethyleneesl^ 
of higher fatty acids having from 8 to 22 carbon atoms in the acyl group. Typical 
products are the polyoxyethylene adducts of tal oil. rosin acids, faunc, stean : and 
SucSfnS ffiBZ A3dWonal nonionic surface active agents are Ae poly- 35 
oSethSene condensates or higher fatty acid amines and »^*y^fromJto 
Son adorns in the fatty alkyl or acvl V^g^SSlSSS^ 
nti fattv acid amines and amides condensed with ethylene oxiae. 
' &r suitabk ^ polyoxyethylene nonionic surface _ active agents are the 

SSSSttM, thAydropbilfc o«y.lkytai« ctata B le» than 2<W of He toUl 
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oxyalkylene chains having an oxygen/carbon atom ratio not exceeding 040 
Polymers of oxyalkylene groups obtained from ethylene oxide,LtodieneXoxide' 
glycidol, mixtures of suA oxyalkylene groups with each oSer and Sth nffi 
amounts of oxyalkylene groups obtained from propylene oxide, butytene Side 

having an oxygen/carbon atom ratio greater than 0.40. 
*J*St tl2Sttg!BS~ COmP ° UndS WhiCh my be B " d « 

Y(QH 6 0)i l (C J H 4 0) 1B H 

10 therein Y is the reridue of an oraanic comnound having from 1 to 6 carbon atoms 10 
and one reactive hydrogen atom, n has an averaaeT-value nf =t il^T 77 
determined by hydroxyl number and m haTa Oat the SSthyfen" 
portion constitutes up to 20 weight percent of the moleroll These lurfYc Tactive 
agents are more particularly described in U.S. Pat. No. 2,677^0 

15 «a * r c ° n J"gated polyoxyalkylene surface active agents which are most 15 
advantageously used correspond to the formula: 15 

Y[(C,H,0) 11 (C l H 4 0) o H] 1 

rJriT ? ? e """^ °[™ compound having from 2 to 6 carbon atoms 

and containing x reactive hydrogen atoms in which xhas a value of at leLt 2 n has 
f^Met^ 11 ^ 1110 ^ 01601 ?" ^ of the polyoxypropylene hydrophobic bS 20 
is at least 900 and m has a value suchthat the oxyethylene content of the molecule 

Y rin«n de Uh r i exa ™P le ' P r °Py le J l * jfycoVirycerine, pentaerythritol, trimethylol- 
SSP n ??nffl«3 e ?f n l? ,e ' 5 Dd like - noted, the oxypropylene 

S rt^ a ^ but adyantageously.. contain small amounts of ethylene oxide 25 

30 

H0(QH 4 O).(C,H ( 0) b (C l H 4 0) € H 

havmg a molecular weight of from 900 to 4500 and wherein a and c have value, 
suchthat the ethylene oxide residues comprise from zero to^oT&wSrf the 
n^i^t^r^* ot & copolymer* Copolymers of ? th¥°ffi TarVusuaU? 
prepared by condensing ethylene oxide with polypropylene glycol polyoromdenl 
glycol in turn being the condensation reaction product < moSylKriKd 
ffil No g 2?74;6S CSe com P° sition8 ■» more Particda^raeu^S fl uS 
Other suitable nonionic surface active agents include ethoxvlated and 
W^TrnfM^ ethylenediamine of a t?pe generSy^ScSd £ U S 
No 2,979^28 but n Stncted t0 compoum £ exhibiting low foainine 

SSSSUt " n0ni0niC SUrfaCtantS ponding toVe folKf 
H(C,H 4 0)y (C,H 4 0) x ^(C,H.O) x (C a H 4 0) y H 

H(C a H 4 0) y (C.H.OJjf Nc,H.O) x (C a H 4 0) y H 

45 L 8 ?* inte S e >« having values which ensure that the ethylene oxide 45 

SS?^ a ^ a S mum , of 2 ?% of the total molecular w^ght of 

the surfactant and that the molecular weight of the adduct is from 900 to l ftnn 

SS^S".? typ -!, m f y b iP«pared by the S ^uentiTaaSno^o^S 
50 F a ^ d «!nJ rlen ! Z^M 0 e W n , e diamne under oxyalkylation conations? 

earhS^tS.n^H 6 "M*^ ^t" ^P 1 ^ 6 alcohols may contain 8--20 50 

m^J com^^VK^ 'IT 1 *?** 0 . 11 a J oms - ^ oxide resWua 

may comprise 5—40% by weight and preferably about 10 — ^20% by wetaht of the 
molecule; The linear aliphatic alcohols ari preferably rthoxylatef andVbr 
propoxylated und r prior art alkoxytation conditions nam WUea and/or • 
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~ Additional low foaming nonionic surface active agents ar disclosed in United 
States Patents Nos. 3,425,755, 3,340,309, 3,504,041 and 3,770,701. 

The various types of nonionic surfactants disclosed herein may beuseu 
individually or admixtures tnereof may be employed, txemplary admixtures 
comprise a weight ratio of the above described ethyoxybted and propoxylated 
adduct of ethylenediamine to one or more of the remaining nonionic surfactants 
r^S from about 2:1 to 1:2, and preferably about hi mav be employed. 
^The sequesterant is of the type used in conditioning hard water. A wide 
variety of hard water conditiomng sequesterants are known and may be selected 
by ow skUted in this art for use & practicing the present invention, for example 
ethylenediamine tetraacetic acid, nitrilotriacetic acid, the sugar acids, . and the 
aXaium salts and metal salts thereof. Usually the sodium, potassmm and 
ammonium salts are preferred, other substances which may be used include _the 
phosphates, pyrophosphates, polyphosphates, etc. The presently P£f«red 
Sequestering agents are a, a', a* -amino trisfmethyl phosphonic acify the sugar 
acrds ind/lr the ammonium and metal salts ftereof, of which tiw sodmn% 
potassium and ammonium salts are preferred The term "sugar acid as used 
herein refers to the fermentation acids as well as the aldonic : and ^dibasic ac ds 
produced from sugars by chemical oxidation. Examples of this c ass °f acids 
Include lactic acid, citric acid, gluconic acid, 2-ketoglucomc acid, glucoheptomc 
acid, tartaric acid, arabonic acid, galactinic acid, saccharic acid, mucic aad and 
the Eke Typical alkali metal salts of the sugar acids mclude sodium lactate, 
sodium citrate, potassium sodium tartrate, sodium arabonate, sodium gluconate, 
sod nun galactonate, sodium 2-ketogluconate, potassium sodium saccharate, 
sodium mucate and sodium glucoheptonate The above conipoimds a^ thOT use 
as seauestering agents is more particularly described by Mehltretter, et ai, 
Industrial and Engineering Chemistry, Vol. 95, No. 12. December, 1953, pages 
2782, et. seq. Sodium gluconate and/or sodium glucoheptonate are the presently 
preferred salts o! tne sugar acids. . , . . _ 

A mixture of two or more of the above classes of sequestering agents often 
rives better results. The presently preferred mixture of sequestering agents has a 
geighi ratio of (1 1 at least one sugar acid and/or an aUcaU me^or ammonium salt 
thereof to (2\ a a' of. -amino tris-(methyl phosphonic acid) and/or a sodium, 
pShim or aSmoniurn saUtiiereof of from iSil to 25:1, and for best results 18:1 

t0 ^The novel washing solution and additive composition for use in preparing and 
maintaining the same have a synergistic confcmation of «igre*«ts which 
contribute both to the low foaming characteristics and enhanced inhibition. Thus, 
much better results are achieved by washing the glassware m a washing solution 
having the composition (excluding water) set out beUwthan in a solution 
containing only caustic soda, the zanc-containing compound and water. 



10 



15 



20 



25 



30 



35 



40 



10 



15 



20 



25 



30 



35 



40 



Weight % 


Ingredient 


Broad Range 


Preferred Range 


Optimum Amount 


Caustic Soda 


0.3-6 


2-4 


3 


Zinc Compound 
(Zinc Oxide) 


0.01-0.3 


0.03-O.1 


0.06 


Anionic Surfactant 


0.002-0.05 


0.01-0.03 


0.013 


Nonionic Surfaotant 


0.001-0.03 


0.005-0.01 


0.007 


Sequesterant 


0.008-0.2 


0.03-0.1 


0.06 


Water preferably constitutes 


the entire remainder. 





"The novel additive of the inventi n has the following composition, excluding 
water, which preferably constitutes the ntire remainder: 
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Weight % 


Ingredient 


Broad Range 


Preferred Range 


Optimum Amount 


Caustic alkali, preferably 
caustic soda 


2.5-35 


15-20 


18 


Zinc Compound 
(as Zinc Oxide) 


0.5-7 


2-5 


3.5 


Anionic Surfactant 


0.2-2.7 


0.5-1 


0.8 


Nonionic Surfactant 


0.06-0.8 


0.2-0.6 


0.4 


Sequesterant 


1-14 


2-5 


3.6 



15 



35 



10 



15 



It is to be understood that the zinc-containing compound in the above 
washing solution and additive composition is calculated as zinc oxide as previously 
mentioned. Also, the various ingredients are as previously mentioned in discussing 
5 the method of the invention. . . 

The washing solution and additive composition may be prepared by merely 
admixing the ingredients together in the prescribed amounts. The zinc-bearing 
substance may be dissolved as discussed hereinbefore and then admixed with the 
remaining ingredients. Ambient temperature conditions are usually satisfactory, 
10 but elevated temperature may be used such as 50— I00°C. In general, no special 
handling procedures are necessary. 

The additive composition may be used when preparing the washing solution 
initially and/or it may be used for making additions to maintain the concentrations 
of ingredients at the desired levels. When preparing the washing solution initially, 
tiie additive composition is admixed with water in an amount to provide the 
desired amount of the zinc-containing compound in the final solution and the 
caustic soda level is adjusted as necessary by adding concentrated aqueous caustic 
alkah or caustic alkali in flake form. The additive composition is formulated to 
provide the proper ratio of all ingredients in the washing solution with the possible 
20 exception of the caustic alkali (caustic soda). Thus increments of the additive 20 
composition and additional caustic alkali may be added to an existing washing 
solution in the quantities necessary to maintain the desired concentrations of 
ingredients. 

The washing solution may be used for washing soiled hot end coated alass- 
25 ware in accordance with prior art techniques. As a general rule, it is only necessary 
to substitute the washing solution of the present invention for a prior art caustic 
alkali washing solution. In instances where the hot end coated glassware is in the 
form of returnable beverage bottles, then a mechanical washing machine of the 
soaker-washer type or the hydraulic type may be used. A soaker-washer machine 
JU known in the art as Meyer Dumore Model No. 524PT is very satisfactory and a 30 
typical prior art operating cycle therefor may be used. Hie operating cycle usually 
includes passing the bottles successively through a series of five tanks which are 
filled with cleaning or rinsing solutions. The returned soiled botdes usually are 
washed with warm water followed by soaking at approximately 130—140°? in a 

washing solution enntatntno 3 1 w -r ~ a ..«+:~ on A„ r«ii^...~j i i_; 
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40 in a first rinse tank, followed by a temperature w — , v , . gM * ac , yuu IillJjC 

Thereafter the bottles may be brushed internally and externally to remove any 
adherent deposits followed by one or more internal and external fresh water rinses. 
The cleaned and rinsed bottles may be given internal and external chlorination 
rinses for the purpose of killing any microbes which may be present. 

45 It is understood that the number and sequence of tne cleaning and rinsing 45 

steps is dependent to some extent upon the nature of the foreign substances on the 
soiled bottles and the extent of the soiled ar as. A practical range of temperature ' 



\ 1,517,029 * 

for the soaking step is about 120— 180°F. and preferably about 16O^170°F. 
Usually lower temperatures require longer soaking periods, whereas higher 
temperatures require shorter soaking periods. As a general rule, the period of 
exposure to the washing solution is about 2 — 10 minutes in eaeh soaking step, and 

S preferably about 4 — 5 minutes. 5 
The hot end coated glassware to be washed in accordance with the method of 
the invention may be in the form of glasses, tumblers, bottles, cups, jars, plates, 
arid the like. The method is especially effective in instances where the glassware is 
of the returnable type and therefore subjected to a plurality of washings in a highly 

10 alkaline caustic soda solution during its normal life span. Returnable bottles of the iu 
types employed in the milk, soft drink and brewing industries are the most 
important from the commercial standpoint, but the invention also has utility in 
other fields. In instances where the hot end coated glassware is washed a number 
of times in the caustic soda washing solutions of the prior art, then the outer 

15 protective organic coating is partially or completely removed and the caustxc soda 15 
solution is free to attack the inner metal oxide coating when present. 

An unsightly discoloration develops which renders the glassware 
unacceptable from the esthetic standpoint and especially when used as a container 
for food and beverages. Additionally, once the protective coating is removed the 

20 abrasion resistance drops markedly and the glassware is subject to scuffing and 20 
loss of strength as was characteristic of the prior art uncoated glassware. The 
method of the present invention increases the effective life of the protective 
coating by at least five fold and often even longer, and thus the useful life of the 
•glassware is increased by an equal amount u * <%c 

25 The preparation of hot end coated glassware is described in a number of 25 

United States Patents, including the following: 

2,995,533 3,352,708 3,407,085 

3,352,707 3,363,915 3/441,399 

3,743,491 

In general, the above patents disclose methods of providing glassware with a 
protectee coating shortly after the molten glass has been solidified into the shape 

30 of the article being manufactured. The surface of the glass is still hot, and the heat 3U 
content thereof is utilized in the protective coating step to deposit the protective 
film and cause the same to adhere tightly to the glass surface. In one variant, only 
an organic protective coating is applied to the glass surface. In a further variant, a 
dual protective coating is applied which comprises an inner metal oxide layer and 

35 an outer organic layer. M 
The single protective coating variant is illustrated in United States Patent No. 
2,995,533. In accordance with the method of this patent, the abrasion resistance 
and strength of the glassware is increased by spraying an aqueous emulsion 
containing polyethylene and an alkali metal fatty acid salt on the not glass surface. 

40 At the time of applying the aqueous emulsion, the glassware surface is at a 40 
sufficiently elevated temperature to result in the immediate evaporation of the 
water component of the emulsion and to obtain a tight adherence of the 
polyethylene particles to the glass surface. A temperature of approximately 400°F. 
is satisfactory. It is preferred that the aqueous emulsion be sprayed onto the 

45 surface of the glassware in controlled quantities to allow rapid evaporation of the 45 
water content and cause an extremely tight adherence of the polyethylene 
particles to the glass surface in the form of a thin invisible protective organic film. 

In the presently preferred commercial practice, the glassware surface is 
provided with a thin transparent, substantially colorless dual protective coating. 

50 The inner protective coating layer is a metal oxide layer which is formed by 50 
pyrolyzing a heat decomposable organic compound of the desired metal on the hot 
glass surface. A wide variety of metal oxides may be applied, such as tin, 
zirconium, titanium, aluminum, vanadium, germanium, iron, cobalt, nickel, sdnc, 
lead, and the like. Usually an oxide of tin, zirconium or titanium is preferred. The 

55 glass surface is sufficiently hot at the time of applying the metal beaniw compound 55 
to cause the immediate decomposition thereof and the deposition of an oxide of 
the metal which adheres tightly to the glass surface. Thereafter, a solution or 
aqueous emulsion of an organic coating material is applied while the glass surface 
is still hot following the general technique previously described for the single 
60 protective coating variant. Examples of organic coating materials which may oe 60 
applied include olefin polymers such as polyethylene and polypropylene, poly- 
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amides, poly sters, p lyvinyl alcohol, copolymers of ethylene and ethylenically 
unsaturated carboxvlic acids, oolvbutadiene. coDolvmers of vinvlchloride and 
vinyl acetate, polyurethanes, organopolysiloxanes and caraauba wax. The 
resulting outer layer of an organic protective coating is applied over th metal 
oxide layer, and it adheres tightly and is bonded thereto. The dual protective 5 
coating imparts excellent abrasion resistance and is much more durable and 
lasting, ana especially when the metal oxide is tin oxide and the organic coating 
comprises polyethylene. Examples of the dual coating variant are disclosed in U.S. 
Patents No. 3,368,915, 3,407,085, and 3,743,491. 

Protective coatings on glasware of the types disclosed in the aforementioned 10 
patents are generally known and referred to in this art as "hot end coatings*', and 
the glassware produced by such coating processes is commonly referred to as "hot 
end coated glassware", these art accepted terms are therefore adopted and used 
herein in the specification and claims. 

The following specific examples further illustrate the invention. All references 1 5 
to quantities or percentages are by weight unless otherwise indicated. 

EXAMPLE I. 

This example illustrates the washing of hot end coated glassware in 
accordance with the method of the invention. 

Hot end coated returnable soft drink bottles were washed in this example. 20 
The bottles were coated with a dual protective coating including a tin oxide under- 
coating and a polyethylene organic coating applied thereover and bonded thereto. 

The bottles were washed in a Meyer Dumore Model No. 524 PT Soaker- 
Washer which had five tanks arranged in series. The first three of the five tanks 
were filled with washing solutions having varying concentrations of ingredients 25 
and the last two tanks were aqueous rinsing tanks. The general washing technique 
that was employed was in accordance with prior art practice for a soaker-washer 
of this type with the exception of using the washing solution of the present 
invention. 

The concentrations of ingredients in the five soaker-washer tanks and the 30 
operating temperature are given below: 

Soaker-Washer Tank No. 



Ingredients (Wt %) 
Operating Temperatures (°F) 


1 


2 


3 


4 


5 


Caustic Soda 


3.3 


2.8 


1.5 


0.3 


trace 


Zinc Compound 
(Zinc Oxide) 


0.06 


0.06 


0.05 


0.04 


0.01 


Anionic Surfactant 1 


0.013 


0.013 


0.01- 


0.006 


0.002 


Nonionic Surfactant 3 


0.007 


0.007 


0.006 


0.004 


0.001 


Sequestering Agent* 


0.06 


0.06 


0.05 


0.03 


0.01 


Water 


remainder 


remainder 


remainder 


remainder 


remainder 


Operating temperature 


130-136 


160-172 


144-152 


80-100 


60-70 



1 The anionic surfactant was Triton H-66, which is an alkylphenot polyglycol ether 
phosphate in potassium salt form having a viscosity of 120 centipoises at 25°C, 
a specific gravity of 1.26, a pH of 8-10 in 5% aqueous solution and a freezing 
point of -20°C. 



2 The nonionic surfactant was an ethoxylated adduct of the condensation product of 
ethylene diamine and propylene oxide having an average molecular weight of from 
2750 to 3350 and containing about 10% by weight of ethylene oxide residua. 

3 The sequestering agent was a mixture of (a) sodium glucoheptonate and (b) a, a'.a",- 
amino tris-Gnethyl phosphonic acid) in a weight ratio of (a) to (b) of 20:1. ' 



e 
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The overall time required for the bottles to make one trip through th soaker* 
washer was 20—25 minutes. Thus, the bottle residence time in each of the five 
tanks was approximately A — 5 minutes. 

Hie test bottles were recycled through die soaker-washer for a total f 25 
5 trips. Representative samples of the test bottles were retained after each five trips 5 
through the washer up to and including the twenty-fifth trip., i.e., for the fifth, 
tenth, fifteenth, twentieth and twenty-fifth trips. After the twenty-fifth trio, a 
sample from each group of the representative samples of the bottles was placed in 
the first soaker-washer tank and allowed to remain therein for one half-hour with 
10 the machine stopped. This static soak was for the purpose of observing the effects \q 
of prolonged exposure to the highly alkaline caustic soda solution of Tank No. 1. 

Upon testing and evaluating the various sample bottles prepared by the above 
procedure, the protective films thereon were found to be intact The bottles still 
exhibited good lubricity characteristics and there was no indication of 
15 discoloration or loss of strength. Thus, the method of the invention is capable of 15 
prolonging the effective life of the protective coating over at least twenty-five 
recyclings. 

EXAMPLE H. 

This example illustrates the detrimental effects of washing hot end coated soft 
20 drink bottles in caustic soda solutions in accordance with prior art practice. 20 

The general procedure of Example I was repeated in this example with the 
exception of omitting the zinc compound, the anionic surfactant, the nonionic 
surfactant and the sequestering agent from the washing solution. Thus, the 
washing solution contained only caustic soda and water in the concentrations 
25 ' noted therefor in Example I. 25 

The bottles were discolored after completing five trips through the soaker- 
washer. Upon further examination and testing, it was found that the protective 
coating was altered and/or removed and was no longer capable of protecting the 
bottle surfaces. Scuffing and loss of strength resulted therefrom in adition to 
30 discoloration after the equivalent of only five recyclings. Inasmuch as the average 30 
life of returnable beverage bottles is approximately 15 recyclings, it is apparent 
that the useful life of the hot end coated bottles is shortened due to washing in the 
uninhibited caustic soda cleaning solutions of the prior art. 

WHAT WE CLAIM IS:— 

35 1. A liquid additive composition for an aqueous caustic alkali cleaning 35 

solution comprising a homogeneous aqueous solution containing dissolved 
therein, on a weight basis, from 2.5% to 35% of caustic alkali, from 0.5% to 7% of 
at least one water-soluble zinc-containine compound, calculated as zinc oxide, 
from 0.2% to 2.7% of at least one synthetic organic phosphate ester anionic 

40 surfactant having hydrotrophic properties, from 0.06% to 0.8% of at least one low 40 
foaming synthetic alkoxylated nonionic surfactant, and from 1% to 14% of at least 
one hard water conditioning sequesterant. 

2. An additive composition as claimed in Claim 1 wherein the caustic alkali is 
caustic soda present m an amount from 15% to 20%, the zinc-containing 

45 compound is present in an amount from 2% to 5%, calculated as zinc oxide, the 45 
anionic surfactant is present in an amount from 0.5% to 1%, the nonionic 
surfactant is present in an amount from 0.2% to 0.6% and the sequesterant is 
present in an amount from 2% to 5%, all percentages being by weight of the 
aqueous solution. 

50 3. An additive composition as claimed in Claim 1 or 2 wherein the anionic 50 

surfactant is an alkylphenol polyglycol ether phosphate or an alkali metal or 
ammonium salt thereof. 

4. An additive composition as claimed in any of Claims 1 to 3 wherein the 
sequesterant is a mixture comprising (I) at least one sugar acid and/or an alkali 

55 metal or ammonium salt thereof, and (2) *, a\ a*-amino tris-(methyl phosphonic 55 
acid) and/or an alkali metal or ammonium salt thereof, at a weight ratio of (0 to (2) 
of from 15:1 to 25:1. 

5. An additive composition as claimed in any of Claims 1 to 4 wherein the 
nonionic surfactant is a polyoxyethylene-polyoxypropylene adduct of ethylene- 

60 - diamine corresponding to the structural formula 60 
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H(C a H 4 0) y (C,H e O) x . y (C,H 4 0) x (C,H 4 0) y H 

j^N-CH 2 -CH s -N^ 

WC^Wy (C,H,0) x ^ \(C,H t 0) x (C,H 4 0) y H 

where x and y are integers of numerical values to ensure that the ethylene oxide 
residues constitute a maximum of 20% by weight of the total weight of the 
molecule and that the molecular weight of the adduct is from 900 to 7800. 
5 6. An additive composition as claimed in any of Claims 2 to 6 wherein the 5 

caustic soda is present in an amount of about 18%, the zinc-containing compound 
is present in an amount of about 3.5%, calculated as zinc oxide, the anionic 
surfactant is present in an amount of about 0.8%, the nonionic surfactant is present 
in an amount of about 0.4%, and the sequesterant is present in an amount of about 
10 3.6%, all percentages being by weight of the aqueous solution. . 10 

7. An additive composition as claimed in any of Claims 1 to 6 in which the 
remainder apart from the specified ingredients is water. 

8. An additive composition as claimed in Claim 1 and substantially as herein- 
before specifically described or exemplified. 

IS 9. An aqueous caustic alkali cleaning solution containing an additive is 

composition as claimed in any of Claims 1 to 8 in an amount to provide the zinc- 
containing coinpound in a concentration of from 0.01 to 0.3% by weight, 
calculated as zinc oxide. 

10. An aqueous caustic alkali cleaning solution as claimed in Claim 9 wherein 

20 the zinc-containing compound is present in an amount from 0.03% to 0.1% by 20 
weight. 

11. An aqueous caustic alkali cleaning solution containing the additive 
composition claimed in claim 6 in an amount to provide the zinc-containing 
compound in a concentration of about 0.06% by weight, calculated as zinc oxide. 

25 12. An aqueous caustic soda cleaning solution comprising, on a weight basis, 25 

from 0.3% to 6% of caustic soda, from 0.01% to 0.3% of at least one water-soluble 
zinc-containing compound, calculated as zinc oxiae, from 0.002% to 0.05% of at 
least one synthetic organic phosphate ester anionic surfactant having hydro- 
trophic properties, from 0.001% to 0.03% of at least one low foaming synthetic 

30 alkoxylated nonionic surfactant and from 0.008% to 0.2% of at least one hard 30 
water conditioning sequesterant. 

13. An aqueous caustic soda cleaning solution as claimed in Claim 12 wherein 
the caustic soda is present in an amount from 2% to 4%, the zinc-containing 
compound is present in an amount from 0.03% to 0.1%, calculated as zinc oxide, 

35 the anionic surfactant is present in an amount from 0.01% to 0.03%, the nonionic 35 
surfactant is present in an amount from 0.005% to 0.01% and the sequesterant is 
present in an amount from 0.03% to 0.1%, all percentages being by weight of the 
cleaning solution. 

14. An aqueous caustic soda cleaning solution as claimed in Claim 12 <£r 13 

40 wherein the anionic surfactant is as specified in Claim 3, the sequesterant is as 40 
specified in Claim 4 and/or the nonionic surfactant is as specificed in Claim 5. 

15. An aqueous caustic soda cleaning solution as claimed in any of Claims 12 
to 14 wherein the caustic soda is present in an amount of about 3%, the zinc- 
containing compound is present in an amount of about 0.06%, calculated as zinc 

45 oxide, the anionic surfactant is present in an amount of about 0.013%, the nonionic 45 
surfactant is present in an amount of about 0.007% and the sequesterant is present 
in an amount of about 0.06%, all percentages being by weight of the cleaning 
solution. 

16. An aqueous caustic soda cleaning solution as claimed in any of Claims 12 

50 to 15 wherein the remainder, apart from the specified ingredients, is water. 50 

17. An aqueous caustic soda cleaning solution as claimed in Claim 9 or 12 and 
substantially as hereinbefore specifically described or exemplified. . 

18. A method of washing hot end coated glassware having a substantially 
colorless and transparent thin protective coating thereon including at least one 

55 organic coating material applied to the glassware while hot comprising washing the 55 
said hot end coated glassware in an aqueous caustic cleaning solution as claimed in 
any of claims 9 to 17. 

19. A method as claimed in Claim 18 wherein the organic coating material 
appli d to the glassware comprises polyethylene. 
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20. A method as claimed in Claim 18 or 19 wherein the protective coating on 
the glassware includes a metal oxide layer applied to the surface of the glassware 
whil hot and a lay r of the organic coating material applied over the metal oxide 
layer and bonded thereto. 

21. A method as claimed in Claim 20 wherein the metal oxide comprises tin 
oxide and the organic coating material comprises polyethylene. 

. 22. A method as claimed m Claim 1 8 carried out substantially as hereinbefore 
specifically described or exemplified. 
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